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Objective: The purpose of the study was to examine the relationships among household 
food insecurity, family functioning, parental stress, and fruit and vegetable consumption 
in low-income children. Methods: Parents of children from ages 5-10 years were 
recruited from local farmers’ markets implementing a dollar-for-dollar match for 
individuals using their Supplemental Nutrition Assistance Program (SNAP) benefits.  
Parents (n = 143) completed questionnaires pertaining to stress, family functioning, 
household food insecurity, and child fruit and vegetable consumption.  Participants also 
completed a brief demographic questionnaire.  Results: Family functioning, household 
food insecurity, and parental stress were not significantly associated with fruit and 
vegetable consumption in low-income children.  Exploratory analyses examined 
household food insecurity as a moderator between parental stress and fruit and vegetable 
consumption; findings were not significant.  Conclusions:  Family factors and household 
food insecurity were not significantly related to fruit and vegetable consumption in low-
income children in the current study.  As farmers’ markets with match programs for 
SNAP users continue to expand across the United States, researchers may consider to 
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The Impact of Family Factors and Household Food Insecurity on Fruit and Vegetable 
Consumption in Low-Income Children  
 Although eating fruits and vegetables is part of a balanced diet, many youth are 
not meeting the United States Department of Agriculture (USDA) recommended daily 
serving amounts (Epstein et al., 2001; Guenther, Dodd, Reedy, & Krebs-Smith, 2006; 
Lorson, Melgar-Quinonez, & Taylor, 2009).  Unhealthy eating habits developed in 
childhood and adolescence may negatively impact their current health and quality of life, 
and these poor habits may persist into adulthood (Roberts, 1991).  A poor diet, along with 
other unhealthful behaviors (e.g., decreased physical activity, poor sleep), may increase 
the risk of preventable chronic illnesses such as obesity, diabetes, cardiovascular 
diseases, and cancer (e.g., Lorson, Melgar-Quinonez, & Taylor, 2009; Mokdad, Marks, 
Stroup, & Gerberding, 2004).  In addition to physical problems, these diseases are also 
often associated with psychosocial impairments.  For example, pediatric overweight and 
obesity are associated with reduced quality of life, increased symptoms of depression and 
anxiety, peer victimization, and lower self-esteem (e.g., Griffiths, Parsons, & Hill, 2010; 
Sawyer, Harchak, Wake, & Lynch, 2012; Zeller & Modi, 2008).  Pediatric overweight 
and obesity are particularly concerning in low-income youth, who are at greater risk for 
developing these medical problems (Lawman & Wilson, 2012; McCurdy, Gorman, & 
Metallinos-Katsaras, 2010), and financial limitations may make it more challenging to 
afford nutritious food options and maintain a healthy lifestyle (Fuemmeler, Moriarty, & 
Brown, 2009).  Given that increased fruit and vegetable consumption lowers the risk for 






understanding the mechanisms involved in improving this behavior in youth, especially 
among low-income families.  
 Indeed, more resources and attention have been dedicated to promoting better 
pediatric health behaviors, such as nutrition, at national and state levels.  For example, 
one of the objectives of Healthy People 2020, a program developed by the United States 
government for health promotion and prevention of diseases, is to increase children’s 
fruit and vegetable consumption (U.S. Department of Health & Human Services, 2014).  
In 2010, First Lady Michelle Obama launched the Let’s Move! program, a campaign to 
decrease pediatric obesity through promotion of healthy eating and physical activity, with 
a specific focus on low-income families (The White House, 2010).  Moreover, individual 
organizations within states have started to encourage healthy eating especially among 
low-income families.  For example, a program in the Kansas City area called 
Beans&Greens provides a dollar-for-dollar match for individuals using their 
Supplemental Nutrition Assistance Program (SNAP) benefits at farmers’ markets (Swan, 
2014).  Programs like Beans&Greens have emerged across the United States, and strive 
to make locally grown and healthy foods more affordable and accessible for low-income 
individuals and families.  Some states have also started to pass legislation in favor of 
piloting state-level programs similar to this match program at farmers’ markets (e.g., 
Missouri House Bill No. 1879, 2014).  
  Within pediatric psychology, health promotion, and nutrition in particular, can be 
conceptualized using an ecological systems approach (e.g., Wilson & Lawman, 2009).  
Although more recent interventions and research studies have focused on individual 






microsystemic factors (e.g., family, social support; Wilson & Lawman, 2009).  Indeed, 
extant research has examined the importance of the family environment and food 
consumption in children and adolescents.  Family factors, such as parental modeling and 
parental food intake, have been positively associated with healthy eating behaviors in 
children and adolescents (e.g., Neumark-Sztainer, Story, Resnick, & Blum, 1996; 
Pearson, Biddle, & Gorely, 2008; Young, Fors, & Hayes, 2004).  Similarly, youth dietary 
behaviors may be influenced by family rules and limit setting, parental encouragement, 
and home availability of fruits and vegetables (e.g., Alia, Wilson, St. George, Schneider, 
& Kitzman-Ulrich, 2013; Ding et al., 2012; Neumark-Sztainer, Wall, Perry, & Story, 
2003; Pearson et al., 2008).  However, according to a recent review on obese youth who 
were at-risk for developing type 2 diabetes, some of these factors (e.g., parenting 
monitoring) have demonstrated more consistency than others (e.g., parental role 
modeling), which may be due to a variety of factors (e.g., age and gender differences; 
Lawman & Wilson, 2012).  While more attention has been dedicated to examining the 
relationship between specific family environment factors and youth fruit and vegetable 
consumption, less research has been conducted on family functioning, parental stress, and 
household food insecurity and child food consumption, particularly in low-income 
families.  
Family functioning is a complex concept that refers to the interpersonal 
relationships between family members as well as properties of the family as a whole, 
which may include problem solving skills and communication (Epstein, Baldwin, & 
Bishop, 1983).  Although family functioning has been well examined in conjunction with 






psychopathology; Berge, Wall, Larson, Loth, & Neumark-Sztainer, 2013) and pediatric 
illness (e.g., diabetes, cystic fibrosis; Cohen, Lumley, Naar-King, Patridge, & Cakan, 
2004; Janicke, Mitchell, & Stark, 2005), less research has focused on the relationship 
between family functioning and children’s nutrition.  Previous studies have suggested the 
importance of family functioning (e.g., family connectedness, family cohesion) in 
adolescent dietary behaviors (e.g., Ambrosini et al., 2009; Berge et al., 2013; Neumark-
Sztainer et al., 1996; Welsh, French, & Wall, 2011).  Specifically, Berge and colleagues 
(2013) found gender differences, such that better general family functioning (as measured 
by the McMaster Family Assessment Device; Epstein et al., 1983) was positively related 
to fruit and vegetable consumption and lower body mass index z scores in adolescent 
girls and less fast-food consumption as well as more family meals in adolescent boys.  
Although several studies have examined the relationship between family functioning and 
adolescents, fewer studies have examined this relationship in school-age children.  
Renzaho and colleagues (2010) inspected general family functioning (as measured by the 
McMaster Family Assessment Device; Epstein et al., 1983) and fruit and vegetable 
consumption in low-income elementary school children and their families in Australia.  
Family factors, such as higher financial stress and poorer family functioning, were 
negatively related to boys’ and girls’ fruit and vegetable intake; however, few other 
studies have examined this link in elementary school children (Renzaho et al., 2010).  
Therefore, research in this area is needed to provide additional support for the 
relationship between family functioning and fruit and vegetable consumption particularly 






Parental stress also may influence youth food consumption in multiple ways.  
Parents experiencing higher levels of stress may find it more challenging to purchase, 
prepare, and cook healthy foods; thus, choosing more prepared food (i.e., carry out, fast 
food) options and potentially having less fruits and vegetables in the house as well as 
fewer balanced meals (e.g., Bauer, Hearst, Escoto, Berge, & Neumark-Sztainer, 2012; 
Lohman, Stewart, Gundersen, Garasky, & Eisenmann, 2009; Parks et al., 2012).  
Similarly, parents may choose fast food restaurants or dining out options as a means of 
treating themselves after a challenging work day as well as a rewarding way to spend 
time with their families (Bauer et al., 2012).  Additionally, parents who perceive higher 
levels of stress may spend less time with their children; thus, not being available to model 
healthy eating habits as well as limiting the ability to oversee their children’s food 
choices (Bauer et al., 2012; Lohman et al., 2009; Parks et al., 2012).  Despite several 
reasons for parental stress to potentially impact child food consumption, research in this 
area is limited.  In a study focusing on parents of adolescents, researchers found that 
parental work-life stress was related to the increased promotion of an unhealthy family 
food environment (e.g., less time spent on meal preparation, fewer family meals; Bauer et 
al., 2012).  While the study did not directly measure adolescent food intake, parents 
reported increased fast food consumption and decreased fruit and vegetable intake, which 
could have implications on children’s dietary behaviors.  In another study examining 
child and adolescent food consumption (e.g., fruit and vegetable intake, fast food 
consumption), researchers found that parental perceived stress was related to child fast 
food consumption but did not influence child fruit or vegetable intake (Parks et al., 2012).  






was an important factor in child obesity (Parks et al., 2012).  This result is contradictory 
to other findings, which do not demonstrate a direct nexus between maternal stressors and 
adolescent obesity risk (Lohman et al., 2009).  Given the limited research on parental 
stress and child food consumption, further research is needed to provide a better picture 
of the situation particularly in low-income families, who may experience increased levels 
of stress.     
In addition to perceived stress, household food insecurity is another important 
factor to consider in relation to youth fruit and vegetable consumption.  For low-income 
families, it may be particularly challenging to maintain a sufficient food supply, which 
can be made even more difficult by the prices of fresh produce in comparison to other 
types of foods.  Household food insecurity refers to inadequate or limited availability and 
inaccessibility to healthy foods in socially acceptable ways (Casey et al., 2005; McCurdy, 
Gorman, & Metallinos-Katsaras, 2010), and according to the USDA, 14.3% of 
households in the United States in 2013 were characterized as food insecure (United 
States Department of Agriculture, 2014).  While multiple studies have agreed that a 
nexus exists between food insecurity and child food consumption, the existing literature 
has not come to a consensus on how significant of an impact financial stress plays on 
fruit and vegetable consumption in youth.  For example, Lorson and colleagues (2009) 
did not find statistically significant differences between vegetable and fruit intake in 
children and adolescents living in food insecure homes compared to food secure homes.  
On the other hand, Lohman and colleagues (2009) found that food insecurity combined 
with maternal stressors increased the risk of childhood obesity, and Canter and colleagues 






consumption in low-income children.  Similarly, poorer household food insecurity has 
been associated with less fruit and vegetable access and presence of unhealthy food 
options (Nackers & Appelhans, 2013).  Given that the association between household 
food insecurity and eating behaviors of children is not well established (e.g., Pearson et 
al., 2008), further investigation of this relationship is warranted.  
The current study examined the role of family factors (i.e., family functioning, 
parental stress) and household food insecurity on low-income children’s fruit and 
vegetable intake.  It was expected that higher family functioning and lower parental stress 
would be associated with increased fruit and vegetable consumption.  Although the 
studies in the literature presented inconsistent findings, it was hypothesized that lower 
household food insecurity would be associated with increased child fruit and vegetable 




Parents of children from ages 5-10 were recruited from local farmers’ markets.  
To participate in the current study, parents needed to meet the following inclusion 
criteria: (1) had a child age 5-10 years; (2) received services through Beans&Greens, a 
weekly match program (up to $25 per week) at farmers’ markets designed for low-
income families (e.g., receiving government provided food assistance, SNAP); and (3) 
possessed the ability to speak and read English.  During recruitment, 150 parents 
provided consent to participate, but 4 of those individuals did not meet inclusion criteria, 






questionnaires; therefore, the final sample included 143 participants. An additional 283 
individuals were approached at markets but were not eligible to participate in the study 
because they did not have a child age 5-10 years old. However, these individuals 
completed a separate survey for a Beans&Greens program evaluation.     
There were 77 boys in the study (53.8%) and 66 girls (46.2%).  The majority of 
children were 7 years old (n = 36, 25.2%), followed by 5 years old (n = 25, 17.4%), 8 
year olds (n = 24, 16.8%), 9 year olds (n = 24, 16.8%), 6 years old (n = 22, 15.4%), and 
10 years old (n = 12, 8.4%).  Twenty-one percent of children (n = 29) had recently 
completed 2nd grade.  The remaining grades reported were 1st (n = 28, 20.3%), 3rd (n = 
25, 18.1%), preschool (n = 24, 17.4%), kindergarten (n = 17, 12.3%), and 4th (n = 12, 
8.7%).  The majority of children were identified as Caucasian (n = 91, 65%).  The 
remaining races reported were African American (n = 21, 15.0%), Asian (n = 2, 1.4%), 
American Indian/Native Alaskan (n = 2, 1.4%), Native Hawaiian/Pacific Islander (n = 1, 
0.7%), and other (n = 23, 16.3%).        
Sixty-eight percent of parents and caregivers had previously used Beans&Greens 
services.  Ninety percent (n = 129) of participants identified themselves as the child’s 
parent.  The remaining participants reported that they were the child’s grandparent (n = 5, 
3.5%), step-parent (n = 3, 2.1%), aunt or uncle (n = 4, 2.8%), or other (n = 2, 1.4%).  
Parent ages ranged from 21 to 69 years old, and the majority of parents were female (n = 
131, 92.3%).  The majority of participants identified as Caucasian (n = 101, 71.1%).  The 
remaining races reported were African American (n = 20, 14.1%), Asian (n = 2, 1.4%), 
American Indian/Native Alaskan (n = 2, 1.4%), Native Hawaiian/Pacific Islander (n = 1, 






married at the time of data collection.  The same number of participants (n = 51, 35.7%) 
reported that they were single, followed by in a relationship (n = 23, 16.1% living with 
partner; n = 11, 77% not living with partner) and marital status as other (e.g., divorced; n 
= 7, 4.9%).  The majority of families lived in a house (n = 84, 58.7%), whereas some 
families rented (n = 42, 29.4%).  Other families identified that they lived with extended 
family (n = 7, 4.9%), in a shelter (n = 2, 1.4%), stayed from place to place (n = 1, 0.7%), 
or other (n = 7, 4.9%).     
Procedure  
 
 The study was approved by the university-based Institutional Review Board.  
From the end of June through October, individuals were recruited at farmers’ markets in 
a large Midwest city.  During SNAP transactions at farmers’ markets, eligible individuals 
were approached to participate in the current study.  Participants provided informed 
consent to participate and completed a brief set of questionnaires.  If the parent had more 
than one child between the ages 5-10, they were asked to pick one child at random about 
whom to answer the survey questions.  Individuals received monetary compensation for 
participation ($6 voucher to be used at the farmers’ market).  
Measures  
 
 Demographics. Parents completed a brief demographic questionnaire, which 
included questions regarding their child’s age, gender, ethnicity, and race.  Parents also 
provided information on items such as marital status, family annual income, and family 
size.  Individuals also reported on their usage of the match program (i.e., “Is this your 






 Household Food Insecurity. The U.S. Household Food Security Survey Module 
(Economic Research Service, 2012), an 18-item questionnaire, was used to assess 
household food insecurity and hunger within the past 12 months.  The survey asks 
household questions such as “we couldn’t afford to eat balanced meals,” which were 
rated as “often true,” “sometimes true,” or “never true.”  Additionally, the survey 
provides adult-referenced items (e.g., “In the last 12 months, were you ever hungry but 
didn’t eat because there wasn’t enough money for food?”) and child-referenced questions 
(e.g., “In the last 12 months, did your child ever not eat for a whole day because there 
wasn’t enough money for food?”).  Consequently, the U.S. Household Food Security 
Survey Module provides three separate index scores, which include household food 
security status, adult food security status, and child food security status.  Higher scores 
indicate higher levels of food insecurity.  Previous research has indicated that the U.S. 
Household Food Security Survey Module demonstrates good reliability (Cronbach’s α = 
0.74 - 0.81; Keenan, Olson, Hersey, & Parmer, 2001).   
 Parental Stress. Parents completed the Perceived Stress Scale-10 (Cohen & 
Williamson, 1988), a 10-item questionnaire assessing parents’ perception of life 
situations as stressful.  Individuals were asked to report on how they have felt in the past 
month.  Items (e.g., How often have you felt nervous and “stressed?”) were rated using a 
5-point Likert scale (0 = “never,” 1 = “almost never,” 2 = “sometimes,” 3 = “fairly 
often,” 4 = “very often”).  Four positively stated items are reversed scored, and a 
perceived stress score is created by summing all items.  Although the PSS-10 does not 






of greater levels of stress.  The measure is widely used and demonstrates good reliability 
(Cronbach’s α = 0.78 - 0.91; Cohen & Janicki-Deverts, 2012).  
Family Functioning. The McMaster Family Assessment Device (FAD; Epstein 
et al., 1983) was used to assess family functioning.  Items are rated on a 4-point Likert 
scale (1 = “strongly agree,” 2 = “agree,” 3 = “disagree,” 4 = “strongly disagree”).  The 
complete FAD, which consists of 53-items, provides subscales on general family 
functioning, problem solving, communication, roles, affective responsiveness, and 
behavior control (Epstein et al., 1983).  Given the setting of data collection, shorter, valid, 
and reliable measures were needed for administration; therefore, the 12-item general 
functioning scale of the FAD, which includes items from each of the other scales, was 
used in the current study.  Six items are reversed scored, and the general functioning 
scale is generated by summing all items and dividing the sum by the number of items 
within the scale, which is 12.  Higher scores are indicative of greater problems within 
family functioning.  The FAD general functioning scale is strongly correlated with longer 
measures of family functioning (i.e., Family Environment Scale, Family Adaptability and 
Cohesion Evaluation Scale IV; Olson, 2011), is widely used, and has demonstrated good 
internal consistency (Cronbach’s α = 0.89 - 0.92; e.g., Epstein et al., 1983; Renzaho et al., 
2010).         
 Child Food Consumption. Parents completed an adapted version of the What 
Foods Did You Eat measure (Weber Cullen et al., 1999), which is a fruit and vegetable 
screener.  Parents provide information on the servings of a wide range of fruits and 
vegetables that their child ate within the past week.  Although the measure was originally 






measure has been adapted for parents in a previous study examining low-income families 
and demonstrated excellent internal consistency (Cronbach’s α = 0.95; Canter et al., 
under review).     
Data Analyses  
 
  All analyses were conducted in Mplus 7th Edition using structural equation 
modeling (Muthén & Muthén, 1998-2012).  Although there were little missing data, full 
information maximum likelihood (FIML) techniques was used to account for data that 
were missing.  First, a confirmatory factor analysis (CFA) was conducted in order to 
specify and fit a measurement model.  Parcels were created for fruit and vegetable 
variables, such that one latent construct containing three parcels was created for fruit and 
one for vegetables (Little, Cunningham, Shahar, & Widaman, 2002).  For latent 
constructs reflecting parental stress and family functioning, total scores were calculated 
based on the scoring rules of the corresponding measures.  The household food insecurity 
latent construct was created using two indicators (i.e., child insecurity status indicator, 
adult insecurity status indicator); these indicators were calculated using the scoring rules 
from the U.S. Household Food Security Survey Module.    
 Although the chi-square test is used as a fit statistic, it is sensitive to sample size.  
Therefore, model fit was assessed using other commonly utilized fit indices, including 
Root Mean Square Error of Approximation (RMSEA; e.g., compares fit to a perfect 
model), Standardized Root Mean Square Residual (SRMR; e.g., standardized difference 
between the observed and model-implied covariances), Comparative Fit Index (CFI; i.e., 
indexes the superiority of the target model over the null model), and Tucker-Lewis Index 






model).  Commonly accepted guidelines suggestive of acceptable fit for RMSEA and 
SRMR range from 0.05 – 0.08, whereas 0.90 – 0.95 demonstrates acceptable fit for CFI 
and TLI (Hu & Bentler, 1999).  Cut-off scores for factor loadings vary; according to 
Comrey and Lee (1992), a factor loading of 0.55 is considered good, whereas a loading of 
0.71 or above is considered excellent.  After the CFA was completed, a structural model 
was conducted to examine the hypothesis of the current study where gender and age were 
examined as covariates (e.g., Rasmussen et al., 2006; see Figure 1).  
Results 
 
The reported average household food security total was 6.66 (SD = 4.17; range = 
0 - 18), which is categorized as low food security (see Table 1).  On average, adults 
reported their food security as 4.81 (SD = 3.03; range = 0 - 10); this score corresponds to 
low food security (Economic Research Service, 2012).  The average child food security 
was 1.81 (SD = 1.65; range = 0 - 8), which corresponds to high or marginal food security 
(Economic Research Service, 2012).  Parents reported a mean score of 18.60 (SD = 5.67) 
on the Parental Stress Scale and a mean score of 2.41 (SD = 0.32) on the Family 
Assessment Device.     
Measurement Model  
 
 Given problematic kurtosis with the family functioning indicator (kurtosis = 
7.91), a robust maximum likelihood estimator (i.e., MLR) was used for the model to 
correct for this non-normality in the data.  The fixed factor method was used for model 
identification.  All parameters were allowed to freely estimate, and the variance for all 






were comprised of only one indicator, the variance of these indicators were fixed to zero 
for parental stress and family functioning.  Given that the household food insecurity 
construct was comprised of only two indicators, the factor loadings were equated.  The 
measurement model obtained a RMSEA of 0.04, CFI of 0.98, TLI of 0.97, and SRMR of 
0.04; all indices suggested close model fit (see Table 2 for parameter estimates).  
Additionally, the chi-square test of model fit was 47.785 (p = 0.13, df = 38).     
 In order to determine which model had the best fit to use for the structural model, 
the measurement model with fruit and vegetable parcels was compared to a fuller 
measurement model, which contained all fruit and vegetable items, rather than parcels, as 
indicators.  The parceled model demonstrated better fit than the full model.  Specifically, 
the full measurement model obtained a RMSEA of 0.07, CFI of 0.77, TLI of 0.75, and 
SRMR of 0.07; all indices suggested poor model fit.  Furthermore, the chi-square test of 
model fit for the full measurement model was 727.727 (p ˂ 0.01, df = 448).  Therefore, 
the more parsimonious model (i.e., measurement model with fruit and vegetable parcels) 
was used for the structural model.       
Structural Model  
 
The structural model was specified using similar techniques as the measurement 
model, and child gender and age were included in the model as covariates.  Similar to the 
measurement model, the structural model demonstrated close fit; it obtained a RMSEA of 
0.05, CFI of 0.98, TLI of 0.96, and SRMR of 0.05.  The analyses did not support any 
significant pathways (see Table 3 for parameter estimates).  Parental stress was not 
significantly related to fruit consumption (p = 0.47) or vegetable consumption (p = 0.18).  






0.80) or vegetable consumption (p = 0.93).  Finally, household food insecurity was not 
significantly related to fruit consumption (p = 0.71) or vegetable consumption (p = 0.71) 
in low-income children.  Please refer to Table 4 for more information regarding the latent 
regression estimates.    
A post-hoc power analysis was conducted using a Monte Carlo simulation.  
Estimates from the literature were used within the simulation, and results from the Monte 
Carlo suggested that over 200 participants were needed to have the ability to detect an 
effect if it was present.  This higher number of participants may be needed given weak or 
mixed estimates from the literature.   
Exploratory Analysis  
 
In the structural model, parental stress and household food insecurity were 
significantly related (p = 0.002).  Exploratory moderation analyses were conducted to 
determine if household food insecurity moderated the relationship between parental stress 
and fruit and vegetable consumption in low-income children.  Two separate moderations 
were conducted; one model contained an observed variable for child household food 
insecurity status, and the second model contained an observed variable for adult 
household food insecurity status.  Within these models, parental stress was examined as 
an observed variable.  Latent constructs for fruit and vegetable intake were specified 
using similar techniques as the measurement and structural models.  The moderation 
models did not yield significant findings.  Specifically, the interaction of child household 
food insecurity status and parental stress was not significantly related to fruit (p = 0.67) 






adult household food insecurity status and parental stress was not significantly associated 
with fruit (p = 0.84) or vegetable (p = 0.71) consumption in children.      
Discussion 
 
 The study examined the relationship between parental stress, family functioning, 
household food insecurity, and fruit and vegetable consumption in low-income children. 
It was hypothesized that higher family functioning and lower parental stress would be 
associated with increased fruit and vegetable consumption.  Furthermore, it was 
hypothesized that lower household food insecurity would be associated with increased 
child fruit and vegetable intake.  Analyses demonstrated that family functioning, parental 
stress, and household food insecurity were not significantly related to fruit and vegetable 
consumption in low-income children.  Further exploratory analyses were conducted to 
determine if household food insecurity moderated the relationship between parental stress 
and fruit and vegetable intake; these relationships were also not significant.  
Per the Monte Carlo power analysis, the sample was underpowered, which may 
have resulted in the inability to detect significant findings.  Recruitment problems may 
have occurred due to a variety of issues.  Several farmers’ markets were held on the same 
day and at the same time, which made it challenging to recruit in multiple locations 
simultaneously.  Additionally, many families in the sample were repeat users of the 
Beans&Greens services, suggesting that they often returned to the market and were not 
eligible to participate in the study more than once.  Although unanticipated, the study 
recruitment may have exhausted the potential number of participants.  Given the high 






researchers in the future may consider multi-city collaboration to expand the sample size 
to fully evaluate these relationships.   
Another limitation of the current study was that child fruit and vegetable 
consumption was measured only through parent-report.  Although parents may be able to 
provide a general estimate of their child’s fruit and vegetable consumption, it may not be 
the most accurate depiction of the child’s diet.  Future studies should use a multi-method 
approach using a mix of self-report and objective measures to examine the relationship 
between family factors and fruit and vegetable consumption in low-income children.  The 
current study also did not include a broader measure of food consumption, but rather 
specifically examined fruit and vegetable consumption.  Future research would benefit 
from including broader measures of food consumption to enable a more in-depth analyses 
of predictors of diet in low-income children.  
 Despite the limitations, the current study had a strength in the unique population 
that it examined.  All families who participated in the study were using Beans&Greens 
services, a match program at farmers’ markets, which sought to make healthy foods more 
affordable and accessible for low-income families using SNAP benefits while also 
promoting buying locally.  Few studies have examined factors related to pediatric health 
behaviors, such as nutrition, with families who are utilizing similar match programs.  
Additionally, data related to fruit and vegetable consumption in low-income youth have 
typically been collected through phone-interviews with parents (e.g., Parks et al., 2012; 
Renzaho et al., 2010) or in school questionnaires with adolescents (e.g., Berge et al., 
2013).  The current study utilized a different method of data collection in the natural 






at farmers’ markets may overcome some problems (e.g., issues with incorrect phone 
numbers) and may be more accessible for low-income families accessing a match 
program, but onsite participation may limit what can be asked and answered.      
Low fruit and vegetable consumption in children continues to be problematic in 
the United States.  National initiatives, such as Healthy People 2020 and Let’s Move! 
(The White House, 2010; U.S. Department of Health & Human Services, 2014), have 
been developed and implemented in an attempt to tackle this issue.  However, many 
youth, especially low-income children, are still not meeting the USDA recommended 
daily serving amounts (e.g., Epstein et al., 2001; Koh, Blakey, & Roper, 2014).  Research 
should continue to be conducted in this area especially given the recent Affordable Care 
Act, which emphasizes health promotion and prevention of diseases, such as obesity 
(Janicke, Fritz, & Rozensky, 2015; Rozensky & Janicke, 2012).  
Overall, family functioning, parental stress, and household food insecurity were 
not significantly related to fruit and vegetable consumption in low-income children in the 
current study.  However, as farmers’ markets with incentive programs for SNAP users 
continue to expand across the United States (e.g., Olsho et al., 2015), future research 
should continue to be conducted in this area.  Studies may consider examining families 
who utilize these services in comparison to SNAP users who do not shop at farmers’ 
markets.  Furthermore, researchers may also examine other potentially influential factors 
related to fruit and vegetable consumption in low-income children, such as more salient 
family factors (e.g., social support, parental executive functioning or self-regulation) and 
neighborhood factors (e.g., “food deserts”).  Finally, farmers’ markets offering a match 






interventions targeting positive behavior changes, such as increasing fruit and vegetable 




























Ambrosini, G. L., Oddy, W. H., Robinson, M., O’Sullivan, T. A., Hands, B. P., de Klerk, 
N. H.,…Beilin, L. J. (2009). Adolescent dietary patterns are associated with 
lifestyle and family psycho-social factors. Public Health Nutrition, 12, 1807-
1815. doi:10.1017/S136890008004628  
Alia, K. A., Wilson, D. K., St. George, S. M., Schneider, E., & Kitzman-Ulrich, H. 
(2013). Effects of parenting style and parent-related weight and diet on adolescent 
weight status. Journal of Pediatric Psychology, 38, 321-329. 
doi:10.1093/jpepsy/jss127.  
Bauer, K. W., Hearst, M. O., Escoto, K., Berge, J. M., & Neumark-Sztainer, D. (2012). 
Parental employment and work-family stress: Associations with family food 
environments. Social Science & Medicine, 75, 496-504. 
doi:10.1016/j.socscimed.2012.03.026 
Berge, J. M., Wall, M., Larson, N., Loth, K. A., & Neumark-Sztainer, D. (2013). Family  
functioning: Associations with weight status, eating behaviors, and physical 
activity in adolescents. Journal of Adolescent Health, 52, 351-357.  
doi:10.1016/j.adohealth.2012.07.006 
Bickel, G., Nord, M., Price, C., Hamilton, W., & Cook, J. (2000). Guide to  
Measuring Household Food Security, Revised 2000. U.S. Department of 
Agriculture, Food and Nutrition Service: Alexandria VA.   
Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature  






Canter, K. S., Roberts, M. C., & Davis, A. M. (under review). The role of health 
behaviors and food insecurity in predicting food intake in low-income children.  
Casey, P. H., Szeto, K. L., Robbins, J. M., Stuff, J. E., Connell, C., Gossett, J. M., & 
Simpson, P. M. (2003). Child health-related quality of life and household food 
security. Archives of Pediatrics & Adolescents Medicine, 159, 51-56. 
doi:10.1001/archpedi.159.1.51 
Cohen, D. M., Lumley, M. A., Naar-King, S., Partridge, T., & Cakan, N. (2004). Child 
behavior problems and family functioning as predictors of adherence and 
glycemic control in economically disadvantaged children with type 1 diabetes: A 
prospective study. Journal of Pediatric Psychology, 29, 171-184.  
doi:10.1093/jpepsy/jsh019.  
Cohen, S., & Janicki-Deverts, D. (2012). Who’s stressed? Distributions of psychological 
stress in the United States in probability samples from 1983, 2006, and 2009. 
Journal of Applied Social Psychology, 42, 1320-1334. doi:10.1111/j.1559-
1816.2012.00900.x 
Cohen, S., & Williamson, G. (1988). Perceived stress in a probability sample of the 
United States. In S. Spacapan & S. Oskamp (Eds.), The social psychology of 
health: Claremont Symposium on applied social psychology (pp. 31– 67).  
Newbury Park, CA: Sage.  
Comrey, A. L., & Lee, H. B. (1992). A first course in factor analysis (2nd Edition).  
Hillsdale, NY: Lawrence Erlbaum Associates.  






D.,…Glanz, K. (2012). Community food environment, home food environment, 
and fruit and vegetable intake of children and adolescents. Journal of Nutrition 
Education and Behavior, 44, 634-638   
Economic Research Service, United States Department of Agriculture. (2012). U.S.  
household food security survey module: Three-stage design, with screeners. 
Retrieved from http://www.ers.usda.gov/topics/food-nutrition-assistance/food-
security-in-the-us/survey-tools.aspx 
Epstein, N. B., Baldwin, L. M., & Bishop, D. S. (1983). McMaster Family Assessment  
Device. Journal of Marital and Family Therapy, 9, 171-180. doi:10.1111/j.1752-
0606.1983.tb01497.x 
Epstein, L.H., Gordy, C.C., Raynor, H.A., Beddome, M., Kilanowski, C.K., & Paluch, R.  
(2001). Increasing fruit and vegetable intake and decreasing fat and sugar intake 
in families at risk for childhood obesity. Obesity Research, 9, 171-178. 
doi: 10.1038/oby.2001.18 
Fuemmeler, B. F., Moriarty, L., & Brown, R. T. (2009). Racial and ethnic health  
disparities and access to care. In M.C. Roberts & R. Steele (Eds.), Handbook of 
pediatric psychology (4th ed., pp. 575-585). New York: The Guilford Press. 
Griffiths, L. J., Parsons, T. J., & Hill, A. J. (2010). Self-esteem and quality of life in  
obese children and adolescents: A systematic review. International Journal of  
Pediatric Obesity, 5, 282-304. doi:10.3109/17477160903473697 
Guenther, P.M., Dodd, K.W., Reedy, J., & Krebs-Smith, S.M. (2006). Most Americans  
eat much less than recommended amounts of fruits and vegetables. Journal of the 






Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance  
structure analysis: Conventional criteria versus new alternatives. Structural 
Equation Modeling: A Multidisciplinary Journal, 6, 1-55. 
doi:10.1080/10705519909540118 
Janicke, D. M., Fritz, A. M., & Rozensky, R. H. (2015). Health reform and preparing the  
future clinical child and adolescent psychology workforce. Journal of Clinical 
Child & Adolescent Psychology, Advance Access. 
doi:10.1080/15374416.2015.1050725  
Janicke, D. M., Mitchell, M. J., & Stark, L. J. (2005). Family functioning in school-age  
children with cystic fibrosis: An observational assessment of family interactions 
in the mealtime environment. Journal of Pediatric Psychology, 30, 179-186. 
doi:10.1093/jpepsy/jsi005 
Keenan, D. P., Olson, C., Hersey, J. C., & Parmer, S. M. (2001). Measures of food  
insecurity/security. Journal of Nutrition Education, 33, S49-S58. 
doi:10.1016/S1499-4046(06)60069-9 
Koh, H. K., Blakey, C. R., & Roper, A. Y. (2014). Healthy People 2020: A report card on 
the health of the nation. JAMA, 311, 2475-2476.  
Lawman, H. G., & Wilson, D. K. (2012). A review of family and environmental 
correlates of health behaviors in high-risk youth. Obesity, 20, 1142-1157. 
doi:10.1038/oby.2011.376 
Little, T.D., Cunningham, W.A., Shahar, G., & Widaman, K.F. (2002). To parcel or not  
to parcel: Exploring the question, weighing the merits. Structural Equation 






Lohman, B. J., Stewart, S., Gunderson, C., Garasky, S., & Eisenmann, J. C. (2009). 
Adolescent overweight and obesity: Links to food insecurity and individual, 
maternal, and family stressors. Journal of Adolescent Health, 45, 230-237. 
doi:10.1016/j.jadohealth.2009.01.003 
Lorson, B. A., Melgar-Quinonez, H. R., & Taylor, C. A. (2009). Correlates of fruits and 
vegetable intakes in US children. Journal of the American Dietetic Association, 
109, 474-478. doi:10.1016/j.jada.2008.11.022 
McCurdy, K., Gorman, K. S., & Metallinos-Katsaras, E. (2010). From poverty to food 
insecurity and child overweight: A family stress approach. Child Development 
Perspectives, 4, 144-151. doi:10.1111/j.1750-8606.2010.00133.x 
Missouri House Bill No. 1879, 97th General Assembly. (2014). Retrieved from  
http://www.house.mo.gov/billtracking/bills141/billpdf/intro/HB1879I.PDF 
Mokdad, A. H., Marks, J. S., Stroup, D. F., & Gerberding, J. L. (2004). Actual causes of  
death in the United States, 2000. JAMA: The Journal of the American Medical 
Association, 291, 1238-1245. doi:10.1001/jama.291.10.1238  
Muthén, L. K., & Muthén, B. O. (1998-2012). Mplus User’s Guide. Seventh Edition. 
Los Angeles, CA: Muthén & Muthén. 
Nackers, L. M., & Appelhans, B. M. (2013). Food insecurity is linked to a food 
environment promoting obesity in households with children. Journal of Nutrition 
Education and Behavior, 45, 780-784.  
Neumark-Sztainer, D., Story, M., Resnick, M. D., & Blum, R. W. (1996). Correlates of 
inadequate fruit and vegetable consumption among adolescents. Preventive 






Neumark-Sztainer, D., Wall, M., Perry, C., & Story, M. (2003). Correlates of fruit and 
vegetable intake among adolescents: Findings from Project EAT. Preventive 
Medicine, 37, 198-208.  
Olsho, L. E. W., Payne, G. H., Walker, D. K., Baronberg, S., Jernigan, J., & Abrami, A. 
(2015). Impact of a farmers’ market incentive programme on fruit and vegetable 
access, purchase and consumption. Public Health Nutrition, 1-10. 
doi:10.1017/S1368980015001056. 
Olson, D. (2011). FACES IV and the circumplex model: Validation study. Journal of 
Marital and Family Therapy, 37, 64-80. doi:10.1111/j.1752-0606.2009.00175.x 
Parks, E. P., Kumanyika, S., Moore, R. H., Stettler, N., Wrotniak, B. H., & Kazak, A. 
(2012). Influence of stress in parents on child obesity and related behaviors. 
Pediatrics, 130, e1096-e1104. doi:10.1542/peds.2012-0895 
Pearson, N., Biddle, S. J. H., & Gorely, T. (2008).  Family correlates of fruit and  
vegetable consumption in children and adolescents: A systematic review.  Public 
Health Nutrition, 12, 267-283. doi:10.1017.s1368980008002589 
Rasmussen, M., Krolner, R., Klepp, K.I., Lytle, L., Brug, J., Bere, E., & Due, P. (2006). 
Determinants of fruit and vegetable consumption among children and adolescents: 
A review of the literature. Part I: Quantitative studies. International Journal of 
Behavioral Nutrition and Physical Activity, 3. doi:10.1186/1479-5868-3-22. 
Renzaho, A. M., Kumanyika, S., & Tucker, K. L. (2010). Family functioning, parental  
psychological distress, child behavioural problems, socio-economic disadvantage 
and fruit and vegetable consumption among 4-12 year-old Victorians, Australia. 






Roberts, M. C. (1991). Overview to prevention research: Where’s the cat? Where’s the  
cradle? In J. H. Johnson & S. B. Johnson (Eds.), Advances in child health 
psychology (pp. 95-107). Gainesville, FL: Hillis Miller Health Science Center 
University of Florida Press.  
Rozensky, R. H., & Janicke, D. M. (2012). Commentary: Healthcare reform and  
psychology’s workforce: Preparing the future of pediatric psychology. Journal of 
Pediatric Psychology, 37, 359-368. doi:10.1093/jpepsy/jsr111 
Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test statistic for  
moment structure analysis. Psychometrika, 66, 507-514.  
Sawyer, M. G., Harchak, T., Wake, M., & Lynch, J. (2011). Four-year prospective  
study of BMI and mental health problems in young children. Pediatrics, 128, 677-
684. doi:10.1542/peds.2010-3132  
Swan, H. (2014, September 11). Beans&Greens Program a win-win for farmers, low- 
income families. Kansas City Jewish Chronicle.   
The White House, Office of the First Lady. (2010). First Lady Michelle Obama launches  
Let’s Move: American’s move to raise a healthier generation of kids. [Press 
Release]. Retrieved from http://www.whitehouse.gov/the-press-office/first-lady-
michelle-obama-launches-lets-move-americas-move-raise-a-healthier-genera 
United States Department of Agriculture. (2014, September 3). Overview: Key statistics  
and graphics. Retrieved from http://www.ers.usda.gov/topics/food-nutrition-
assistance/food-security-in-the-us/key-statistics-graphics.aspx 






People 2020 summary of objectives: Nutrition and weight status. Retrieved from 
https://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-
weight-status 
Welsh, E. M., French, S. A., & Wall, M. (2011). Examining the relationship between 
family meal frequency and individual dietary intake: Does family cohesion play a 
role? Journal of Nutrition Education and Behavior, 43, 229-235. 
doi:10.1016/j.jneb.2010.03.009 
Wilson, D.K., & Lawman, H.G. (2009). Health promotion in children and adolescents:  
An integration of the biopsychosocial model and ecological approaches to 
behavior change. In M.C. Roberts & R. Steele (Eds.), Handbook of pediatric 
psychology (4th ed., pp. 603 – 617). New York: The Guilford Press. 
Young, E. M., Fors, S. W., & Hayes, D. M. (2004). Associations between perceived  
parent behaviors and middle school student fruit and vegetable consumption. 
Journal of Nutrition Education and Behavior, 36, 2-12. 
Zeller, M. H., & Modi, A. C. (2008). Psychosocial factors related to obesity in  
children and adolescents. In E. Jelalian & R. G. Steele (Eds.), Handbook of 


















Table 1. Means, Standard Deviations, and Ranges
Variable Mean Standard Deviation Range  
Household Food Insecurity 
(Child) 
1.81 1.65 0-8 
Household Food Insecurity 
(Adult) 
4.81 3.03 0-10 
Parental Stress Scale  18.60 5.67 0-33 







Loading and Intercept Values, Residuals, and R2 Values for Indicators, and Estimated 
Latent Variance from Measurement Model 
 







Theta  R2 
Fruit Intake      
Parcel 1 0.66 (0.06) 1.33 (0.33) 0.85 (0.03) 0.27 0.73 
Parcel 2 0.70 (0.06) 1.17 (0.35) 0.88 (0.03) 0.23 0.77 
Parcel 3 0.62 (0.07) 0.91 (0.31) 0.84 (0.04) 0.28 0.72 
Vegetable Intake      
Parcel 1 0.57 (0.05) 1.15 (0.29) 0.84 (0.03) 0.30 0.70 
Parcel 2 0.68 (0.07) 1.58 (0.34) 0.87 (0.04) 0.25 0.75 
Parcel 3 0.61 (0.07) 1.02 (0.31) 0.83 (0.04) 0.32 0.68 
Food Insecurity      
Child Insecurity 
Status  
1.57 (0.13) 1.64 (0.84) 0.96 (0.06) 0.08 0.92 
Adult Insecurity 
Status  
1.57 (0.13) 4.59 (0.87) 0.53 (0.04) 0.72 0.28 
Family 
Functioning  
     
Total Score 0.31 (0.05) 2.61 (0.16) 1.00 (0.00) 0.00 1.00 
Parental Stress       




























Loading and Intercept Values, Residuals, and R2 Values for Indicators, and Estimated 
Latent Variance from Structural Model 
 








Fruit Intake       
Parcel 1 0.65 (0.06) 1.32 (0.34) 0.85 (0.03) 0.28 0.73 
Parcel 2 0.71 (0.06) 1.16 (0.36) 0.88 (0.03) 0.23 0.77 
Parcel 3 0.62 (0.07) 0.90 (0.32) 0.85 (0.03) 0.28 0.72 
Vegetable Intake      
Parcel 1 0.56 (0.05) 1.12 (0.29) 0.84 (0.03) 0.30 0.70 
Parcel 2 0.66 (0.06) 1.54 (0.34) 0.86 (0.04) 0.25 0.75 
Parcel 3 0.61 (0.07) 0.99 (0.31) 0.83 (0.04) 0.32 0.68 
Food Security      
Child Insecurity 
Status  
1.58 (0.13) 1.85 (0.14) 0.96 (0.07) 0.07 0.93 
Adult Insecurity 
Status  
1.58 (0.13) 4.81 (0.25) 0.53 (0.04) 0.72 0.29 
Family 
Functioning 
     
Total Score  0.32 (0.04) 2.42 (0.03) 1.00 (0.00) 0.00 1.00 
Parental Stress      
Total Score 5.64 (0.41) 18.61 
(0.50) 
1.00 (0.00) 0.00 1.00 
Gender* - - - - - 
Age* - - - - - 







Table 4  













Fruit Intake    
Household Food Insecurity  0.04 (0.11)  0.04 (0.11) 
                 Family Functioning  -0.03 (0.10)         -0.03(0.10) 
Parental Stress  -0.08 (0.11) -0.08 (0.12) 
Gender -0.05 (0.19)  -0.03 (0.10) 
Age  0.03 (0.06)   0.04 (0.09) 
Vegetable Intake   
Household Food Insecurity  0.04 (0.12)  0.04 (0.12) 
Family Functioning  0.01 (0.09)  0.01 (0.09) 
Parental Stress  -0.17 (0.11) -0.17 (0.11) 
Gender -0.15 (0.19) -0.08 (0.09) 









































Note. Circle = latent variable, square = observed variable 
 
Vegetable 
Consumption 
Household 
Food 
Insecurity 
Parental 
Stress 
Family 
Functioning 
Age 
